The past two decades have seen heightened interest among the applied science and engineering research communities in the use of chaos in solving practical engineering problems [1]- [8]. One of the application areas, which has attracted a great deal of attention, is "communications." The early focus was in transmitting secure messages [9]; and later, having realized the potential of using chaotic signals for spread-spectrum communications in a general sense, much effort has been devoted to the basic research into generic modulation/demodulation schemes. In recent years, the research in this area has been progressing rapidly, and the application of chaos theory to communications in general is spanning across a wide spectrum of application areas, ranging from digital modulation schemes, generation of spreading codes, encryption, performance optimization, etc.
Another very successful line of research has been based on the application of chaos at coding level, e.g., in the chaos-based direct-sequence code-divisionmultiple-access (DS-CDMA) schemes studied by Mazzini et al. [6] , [7] and Chen et al. [8] . In this case, since the spreading code is a stored chaotic sequence, the theory of coherent communications is still applicable in the conventional sense, and performance comparable to conventional systems can be achieved. If further optimization at coding level is possible with chaos, as demonstrated by Mazzini et al. [6] , [7] , improvement over existing DS-CDMA systems is also possible.
In recent years the applications of chaos in communications have been diversifying rapidly, and many novel ideas have been generated, which are not restricted to communications at waveform or coding level. In this special issue, we report, through the contributions of our authors, some interesting recent developments in this area of research. This special issue begins with three tutorials or overviews, which introduce the essential concepts in chaos communications and summarize some recent achievements. In the remainder of this special issue, we have put together 11 papers reporting original research in this area, including novel concepts in chaos communications, novel secure communication schemes, encryption, key stream generation, methods for improving performance, synchronization methods, nonlinear dynamics of chaos communication systems, analytical methods for system evaluation, etc. We hope that this special issue will inspire and motivate researchers to continue advancing this interesting area of research.
Finally, we would like to acknowledge all authors for their efforts in submitting many high-quality papers. We are also very grateful to the reviewers for their thorough and on-time reviews of the papers. Last, but not least, our deepest gratitude goes to Professor M. N. S. Swamy, Editor-in-Chief of this journal, for inviting us to edit this special issue and for his continuous support in the course of organizing this special issue. After his graduation, he worked with the Fine Mechanical Enterprise, Hungary, where he developed local generators, microwave transistor power amplifiers, and VCO circuits for high-capacity microwave analog radio relay systems. He joined the Research Institute for Telecommunications, Hungary, in 1980, where he was involved in many system engineering projects such as SCPC-type satellite telecommunications systems, microwave satellite up-and down-converters, low-capacity microwave digital radio systems, etc. He headed a group of engineers, whose duty it was to develop frequency synthesizers and local generators for frequency hopping spread spectrum and satellite systems. He spent one year with Bilkent University in Turkey (1991) (1992) ) and another year with the Eastern Mediterranean University in Cyprus (1992 Cyprus ( -1993 . He returned to the Budapest University of Technology and Economics (called the Technical University of Budapest before 2000) in 1993, where he is employed at the Department of Measurement and Information Systems. He has been a visiting professor and researcher to the Electronics Research Laboratory, UC Berkeley, California, the Hong Kong Polytechnic University, the University College, Dublin and Cork, Ireland, EPFL, Switzerland, TU, Dresden, Germany, and the Hong Kong City University. His current research and professional interests include nonlinear dynamics of phase-locked loops, frequency synthesis by phase-locked loops, mixed signal processing, computer simulation of complex systems, and chaos-based and UWB radio communications.
